Biosynthesis of cytochrome c oxidase by isolated rat liver mitochondria.
When isolated mitochondria which have been labeled with [3H]leucine are solubilized and treated with anti-serum specific for cytochrome c oxidase, labeled polypeptides which correspond to the three largest polypeptides of this enzyme are immunoprecipitated. This indicates that the three largest polypeptides of cytochrome c oxidase which have Mr of 66,000, 39,000, and 23,000 are synthesized by isolated mitochondria whereas the three smallest ones which have Mr of 14,000, 12,500, and 10,000 are not. The smallest polypeptides are probably synthesized on cytoplasmic ribosomes as has been demonstrated in other systems by in vivo studies. These results are the first demonstration that isolated mammalian mitochondria are capable of synthesizing some of their own polypeptide components. The antiserum used in this study was prepared to highly purified cytochrome c oxidase (12.4 nmol of heme a + a3/mg of protein) from rat liver mitochondria. This antiserum gives a single precipitin line when tested by the Ouchterlony double diffusion technique. Its specificity has been demonstrated by the fact that it: 1) only precipitates heme a + a3, not hemes b, c, or c1, when added to solubilized mitochondria, 2) inhibits cytochrome c oxidase activity at least 85%, and 3) precipitates only those polypeptides found in purified cytochrome c oxidase when added to solubilized mitochondria labeled in vivo.